Comparison of Antiglycation and Antioxidant Potentials and Total Phenolic Contents of Decoctions from Antidiabetic Plants  by Perera, P.R.D. et al.
 Procedia Chemistry  16 ( 2015 )  519 – 524 
1876-6196 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Research Center for Chemistry, Indonesian Institute of Sciences
doi: 10.1016/j.proche.2015.12.087 
Available online at www.sciencedirect.com
ScienceDirect
!?E6C?2E:@?2=*J>A@D:F>@?AA=:6596>:DECJ!*
@>A2C:D@?@7 ?E:8=J42E:@?2?5?E:@I:52?E(@E6?E:2=D2?5+@E2=
(96?@=:4@?E6?ED@764@4E:@?D7C@>?E:5:236E:4(=2?ED
(	)		(6C6C22*	 <2?2J2<63#	#		*	)2?2H66C22
%)3%570)172*22(  '-)1')%1(!)',12/2+<%'8/7<2*33/-)( '-)1')6"1-9)56-7<2* 5-%<):%5()1)385%8+)+2(% 5-%1.%
&)3%570)172*-2',)0-675<%'8/7<2*)(-'%/ '-)1')6"1-9)56-7<2* 5-%<):%5()1)385%8+)+2(% 5-%1.%

&@?6?KJ>2E:4AC@E6:?8=J42E:@?2?5@I:52E:G6DEC6DD 2C6 E96<6J>@=64F=2C32D:D 7@C E96>24C@2?5>:4C@G2D4F=2C4@>A=:42E:@?D
@3D6CG65:? 49C@?:4 5:236E:4D	64@4E:@?DAC6A2C65H:E9>65:4:?2=A=2?EDH:E92?E:8=J42E:@?2?52?E:@I:52?EA@E6?E:2=D E96C67@C6
92G6 E96C2A6FE:4 A@E6?E:2= :? AC6G6?E:?8 5:236E:4 4@>A=:42E:@?D	 64@4E:@?D @7 7:G6 2?E:5:236E:4 A=2?ED A2CED ?2>6=J %66-%
%85-'8/%7% 7=@H6CD 6&)'.-%2'7%1(5% =62G6D  <=<+-80'80-1- 32C< ,<//%17,86)0&/-'% 7CF:ED2?5  '23%5-%(8/'-6 H9@=6A=2?E
H6C62?2=JK657@CE96:C (( 2?5+*2?E:@I:52?EA@E6?E:2=D2?E:8=J42E:@?A@E6?E:2=D2?5E@E2=A96?@=:44@?E6?ED	64@4E:@?D
@7  '80-1-  2'7%1(5% 2?5 )0&/-'% 925 D:8?:7:42?E=J9:89 A	 2?E:8=J42E:@?A@E6?E:2= C2?86D@7 	Q	 	Q	
2?5 	Q	O8
>=H:E94@CC6DA@?5:?8=J9:892?E:@I:52?EA@E6?E:2=D2?5E@E2=A96?@=:44@?E6?ED@7 2?5>8
8
C6DA64E:G6=J	
L  +96FE9@CD	(F3=:D9653J=D6G:6C	-	
(66CC6G:6HF?56CC6DA@?D:3:=:EJ@7)6D62C496?E6C7@C96>:DECJ!?5@?6D:2?!?DE:EFE6 @7*4:6?46D	
)<:25(6 564@4E:@?>65:4:?2=A=2?ED2?E:8=J42E:@?24E:G:EJ2?E:@I:52?EA@E6?E:2=


:236E6D>6==:EFD 0%1 92D364@>6@?6@7E96>@DE492==6?8:?8962=E9AC@3=6>D:?E96DE 46?EFCJ H:E9 @7
E96 H@C=5 25F=E A@AF=2E:@? DF776C:?8 7C@> E9:D 5:D62D6	 $@?8 E6C> 5:236E6D =625D E@ >24C@ 2?5 >:4C@ G2D4F=2C
 @CC6DA@?5:?82FE9@C	+6=	72I
0%-/%((5)66D282C:<269@E>2:=	4@>
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Research Center for Chemistry, Indonesian Institute of Sciences
520   P.R.D. Perera et al. /  Procedia Chemistry  16 ( 2015 )  519 – 524 
4@>A=:42E:@?D DF49 2D 42C5:@G2D4F=2C 4@>A=:42E:@?D ?6FC@A2E9J C6E:?@A2E9J ?6A9C@A2E9J 2?5 46C63C@G2D4F=2C
5:D62D6D	=J42E:@? :D E96<6J>@=64F=2C32D:D@7 E96D6 4@>A=:42E:@?D	5G2?465=J42E:@??5 AC@5F4ED D
56G6=@A65 :? E96 =2E6 DE286 @7 E96 8=J42E:@? AC@46DD 5F6 E@ 9JA6C8=J426>:2 244F>F=2E6 @? =@?8 =:G65 AC@E6:?D
4@>AC@>:D:?8 E96:C A9JD:@=@8:42= 7F?4E:@?D =625:?8 E@ 23@G6 4@>A=:42E:@?D	 +96 C2E6 @7 E96 7@C>2E:@? @7 7C66
C25:42=D :D 2446=6C2E65 :? % 2?5 2=D@ 5FC:?8 E96 7@C>2E:@? @7 D	 )624E:G6 @IJ86? DA64:6D )'* :? E96
AC6D6?46 @7 EC246 =6G6=D @7 42E2=JE:4 C65@I24E:G6 EC2?D:E:@?>6E2= :@?D 2=D@ 4@?EC:3FE6 E@ E96 7@C>2E:@? @7D	
&2EFC2= AC@5F4ED @7 A=2?E @C:8:? 6G2=F2E65 2D :?9:3:E@CD @7 8=J42E:@? 92G6 366? 7@F?5 E@ A@DD6DD 2?E:@I:52?E
A@E6?E:2=D	+96A=2?EA2CED @7 %66-%%85-'8/%7% 07=@H6CD101 6&)'.-% 2'7%1(5% 0=62G6D101  <=<+-80'80-1-
032C<10 1 ,<//%17,86 )0&/-'% 07CF:ED101 2?5  '23%5-% (8/'-6 0H9@=6 A=2?E10 1 E92E 2C6 36:?8 FD65 :?>2?J
96C32= 7@C>F=2E:@?D :? :?5:86?@FD>65:4:?6 7@C  E96 EC62E>6?E @7 % H6C6 2?2=JK65 7@C E96:C  2?E:8=J42E:@? 2?5
2?E:@I:52?EA@E6?E:2=D 2?5E@E2=A96?@=4@?E6?E	 +96AC6G2=6?46@79:892?E:@I:52?E2?52?E:8=J42E:@?A@E6?E:2=D@7
96C32=A=2?ED2?59:89A96?@=:44@?E6?EDH:==AC@G6E96677:424J@7FD:?8E96D6:?E96EC62E>6?E@7 %	

+* SQK:?@3:DQ6E9J=36?K@E9:2K@=:?6DF=A9@?:424:55:2>>@?:F> D2=E
D 5G2?465=J42E:@??5 AC@5F4ED
* @G:?6 *6CF>=3F>:?
 %66-%%85-'8/%7%
% 5:236E6D>6==:EFD
(( 5:A96?J=A:4CJ=9J5C2KJ=9J5C2E6
 6&)'.-% 2'7%1(5%
 ,<//%17,86)0&/-'%
)'* )624E:G6@IJ86?DA64:6D
   <=<+-80'80-1-
  *'23%5-%(8/'-6


	 )/)'7-21%1('2//)'7-212*3/%170%7)5-%/6*257,)678(<
+96 4@>>6C4:2==J 2G2:=23=6 5C:65 D2>A=6D @7 E96 D6=64E65 A=2?E >2E6C:2=D H6C6 AFC492D65 7C@> E96
EC25:E:@?2= 96C32= >2C<6E 2?5 E9C66 7C6D9 D2>A=6D @7 6249 A=2?E H6C6 4@==64E65 7C@> E9C66 5:776C6?E 2C62D @7 E96
4@F?ECJ	!56?E:E:6D@7E96DA64:>6?D@7A=2?E>2E6C:2=D4@==64E65H6C62FE96?E:42E653JE96@E2?:DE2E2?52C2?2:<6
%6>@C:2=JFCG6592)6D62C49!?DE:EFE6&2H:??2*C:$2?<2	


5)3%5%7-212*3/%170%7)5-%/6%1(()'2'7-216
C6D9D2>A=6D2?54@>>6C4:2==J2G2:=23=65C:65D2>A=6DH6C62:C5C:657@C9@FCD2EC@@>E6>A6C2EFC6	
C6D9 D2>A=6D H6C6 7FCE96C 5C:65 :? 2 569J5C2E@C $6256C 2E M 7@C  9CD A@H56C65 &2E:@?2= "2A2? 2?5
A24<65 :?A@=J6E9J=6?6328D 2?5 DE@C65 :? 2:C E:89E 4@?E2:?6CD 2E  M :? 2 7C66K6C F?E:= 2?2=JD:D	.2E6C 6IEC24ED
A@H56C65D2>A=6DH6C6AC6A2C65244@C5:?8E@ E96EC25:E:@?2=>6E9@5AC24E:465:?JFCG6592 E@AC6A2C6R%6%<%S
564@4E:@?D	+96A@H56C65D2>A=692G:?82D:>:=2CH6:89E@7R.%/%1S 8H2D3@:=65F?56C=@H962EH:E9
>= @7 H2E6C  3%7,%  E@ @3E2:? 2 4@?46?EC2E6 @7 >=  3%7,%	  +96 23@G6H2E6C 6IEC24EH2D 7:=E6C65
E9C@F892E9:?D:=<4=@E9O>	+967:=EC2E6H2D7C66K65C:656J6=2,2?5D2>A=6DH6C6<6AE2E M
:?24@=5C@@>:?2:CE:89E4@?E2:?6CD	

17-+/<'%7-21%'7-9-7<
?E:8=J42E:@?24E:G:EJH2D56E6C>:?65FD:?8 E96@G:?6 *6CF>=3F>:?*2DD2J 2?5BF2?E:7:657@C
E96 C6=2E:G62>@F?E@7 8=J42E65*32D65@? 7=F@C6D46 :?E6?D:EJ *A64EC2%2I6>:?:%	 +966I4:E2E:@?2?5
 P.R.D. Perera et al. /  Procedia Chemistry  16 ( 2015 )  519 – 524 521
6>:DD:@? H2G6=6?8E9D FD65H6C6  ?> 2?5  ?> C6DA64E:G6=J	 249 D2>A=6 H2D 2?2=JK65 :? 7:G6 5:776C6?E
4@?46?EC2E:@?D2?56249 :? EC:A=:42E6	(6C46?E286 :?9:3:E:@?H2D42=4F=2E65FD:?8 E96 7@C>F=28:G6?36=@H2?5 E96
D2>A=6 4@?46?EC2E:@?C6BF:C657@C:?9:3:E:@?H2D42=4F=2E65FD:?8%:?:E23	

17-2;-(%17327)17-%/&<%66%<
DD2J H2D 42CC:65 @FE H:E9 ((    5:A96?J=A:4CJ= 9J5C2KJ= 9J5C2E6 *:8>2 ,* FD:?8 2
DA64EC@A9@E@>6EC:4 >6E9@5	 +96 A6C46?E286 @7 ((  C25:42= D42G6?8:?8 24E:G:EJ H2D 56E6C>:?65 :? 7:G6
4@?46?EC2E:@?DFD:?8E966BF2E:@?>6?E:@?6536=@H	FEJ= 9J5C@IJ E@=F6?6H2DFD652DE96C676C6?46DE2?52C5	+96
D2>A=64@?46?EC2E:@?H9:498:G6DD42G6?8:?824E:G:EJH2D6DE:>2E652D! G2=F6	

17-2;-(%17%'7-9-7<&<! %66%<
SQK:?@3:D Q6E9J= 36?K@E9:2K@=:?6DF=A9@?:4 24:5 5:2>>@?:F> +* D2=E *:8>2=5C:49
,*C25:42=42E:@?564@=@C:K2E:@?2DD2JH2DFD65E@>62DFC6E962?E:@I:52?E24E:G:EJ	 +C@=@IQ J5C@IJQ
E6EC2>6E9J=49C@>2?42C3@IJ=:424:5H2DFD652D E96DE2?52C52?552E22C6 C6A@CE652D>62?N* @7 E96 E9C66
C6A=:42E6D2D+C@=@I6BF:G2=6?EDFD:?8E966BF2E:@?@3E2:?657C@>E9642=:3C2E:@?4FCG6@7+C@=@I	

!27%/3,)12/-''217)17
+96E@E2=A96?@=:44@?E6?E@762496IEC24EH2D56E6C>:?65DA64EC@A9@E@>6EC:42==JFD:?8E96@=:?:@42=E6F
C6286?E	+@E2=A96?@=:44@?E6?EH2D6IAC6DD652D>82==:424:56BF:G2=6?E
8FD:?8E966BF2E:@?@3E2:?657C@>E96
42=:3C2E:@?4FCG67@C2==:424:5	2E22C66IAC6DD652D>62?N*@7E9C66C6A=:42E6D	

:8FC6  :?5:42E6D E96 ((  2?E:@I:52?E A@E6?E:2= H9:49 :D :?G6CD6=J AC@A@CE:@?2= E@ E96 D2>A=6
4@?46?EC2E:@?	 >@?8 E96 564@4E:@?D E96 9:896DE ((  A@E6?E:2=D H6C6 D9@H? 3J 5CJ 2?5 7C6D9 D2>A=6D @7 
)0&/-'% 	 	 O8
>= 7@==@H65 3J   '80-1- 	 	 O8
>= 2?5  2'7%1(5% 	 	 O8
>=	 +96
D2>A=6D @7  %85-'8/%7%  O8
>= 2?5   (8/'-6 Q O8
>= 4@?E2:? D:8?:7:42?E=J A  	 =@H6C
(( 2?E:@I:52?EA@E6?E:2=D4@>A2C65E@E96@E96CD2>A=6D	+964@>>6C4:2=D2>A=6D@7  2?5   4@==64E657C@>
E96EC25:E:@?2=96C32=>2C<6E925E969:896DE(( 2?E:@I:52?EA@E6?E:2=	C:65A=2?E>2E6C:2= @7  2'7%1(5% H2D
?@E4@>>6C4:2==J2G2:=23=62D:E:DFD652D27C6D9:?8C65:6?E:?96C32=7@C>F=2E:@?D	
>@?8 E96 564@4E:@?D  5C:65 D2>A=6 2=D@ 925 E96 9:896DE +* 2?E:@I:52?E A@E6?E:2=  +
>>@=
8 7@==@H653J   2?5   H:E9 E96=@H6DE+>>@=
824E:G:EJ :8FC6	+*A@E6?E:2=
@72==7@FC@7   32C<564@4E:@?D H6C6D:8?:7:42?E=J9:89 A	 4@>A2C65 E@E96@E96CA=2?ED 6I46AE  2?5:?
E96C2?86@7+>>@=
8	 *EC@?8A@E6?E:2=7@C:?9:3:E:?8)'*AC@5F4E:@?2?57C66C25:42=D42G6?8:?8
24E:G:EJ @7 H2E6C6IEC24E@7 )0&/-'% 7CF:EAC6A2C65244@C5:?8E@E96+92: 6C32=(92C>24@A6:2 :DC6A@CE65 2?52C6
2EEC:3FE65E@9J5C@=JD23=6E2??:?DDF492D6>3=:42?:?6>3=:42?:?2?57=2G@?@:5CFE:?	 6C32=5CF8DR@86?E
53S 2?5 RS E92E 4@?E2:?   32C< 2D E96 >2;@C :?8C65:6?E 2C6 A@AF=2C EC25:E:@?2= >65:4:?6D 7@C 5:236E6D	
@>A2C65E@2?5    564@4E:@?6IAC6DD65D:8?:7:42?E=J 9:89C25:42=D42G6?8:?824E:G:EJ	.96?4@>A2C:?8
E962?E:@I:52?EA@E6?E:2=D@7564@4E:@?D2DA6C3@E9>6E9@5DE96  925E969:896DE2?E:@I:52?EA@E6?E:2=7@==@H65
3J  	   925E96=@H6DEA@E6?E:2=H:E9  2?5  92G:?8A@E6?E:2=D:?:?4C62D:?8@C56C	
522   P.R.D. Perera et al. /  Procedia Chemistry  16 ( 2015 )  519 – 524 
:8FC6(( 2?E:@I:52?EA@E6?E:2=D>62?N*@7A=2?E564@4E:@?D3=24< Q 4@>>6C4:2=04@>1C65 Q 7C6D94@==64E657C@>5:776C6?E2C62D
:8FC6+*2?E:@I:52?EA@E6?E:2=D >62?N* @7A=2?E564@4E:@?D 3=24< Q 4@>>6C4:2=04@>13=F6 Q 7C6D94@==64E657C@>5:776C6?E2C62D
+96 ((  2?5 +* 2?E:@I:52?E A@E6?E:2=D @7 E96 D2>A=6D @7  4@>>6C4:2= 2?5 =23@C2E@CJ 5C:65
D2>A=6D H6C6 D:8?:7:42?E=J 5:776C6?E A  	 2?5 4@F=5 36 5F6 E@ E96 5:776C6?E 4@?5:E:@?D FD65 :? E96 5CJ:?8
AC@46DD	 !?255:E:@?E96G2C:2E:@?D:?E96564@4E:@?DAC6A2C657C@>E96D2>6A=2?E>2E6C:2=4@==64E657C@>5:776C6?E
2C62D>2J365F6E@86@8C2A9:42=G2C:2E:@?D	
+962?E:8=J42E:@?A@E6?E:2= :8FC6:D :?G6CD6=JAC@A@CE:@?2= E@E96D2>A=64@?46?EC2E:@?2?5E969:896DE
A@E6?E:2=DH6C6 7@F?5 :?   564@4E:@?D 7@==@H653J    2?5   C6DA64E:G6=J	 64@4E:@? AC6A2C65H:E9
4@>>6C4:2= D2>A=6 @7   32C< 925 E96 9:896DE 2?E:8=J42E:@? 24E:G:EJ 	 P8
>= 7@==@H65 3J =23@C2E@CJ 5C:65
 P.R.D. Perera et al. /  Procedia Chemistry  16 ( 2015 )  519 – 524 523
D2>A=6D	 Q 	P8
>= H96? 4@>A2C65E@@E96C>65:4:?2=A=2?EDFD657@CE96DEF5J	 ==A2CED@7   '80-1-
925 366? FD65 H:56=J :? !?5:2 2D 2? 2=E6C?2E:G6 >65:4:?6 7@C % 2?5 2D 2 7C@?E =:?6 2?E:5:236E:4 >65:4:?6 :?
FC@A6	+96C6DF=ED@7E96AC6D6?EDEF5JD4:6?E:7:42==JAC@G65:ED677:424J2D2?2?E:5:236E:496C32=EC62E>6?E	
:8FC6?E:8=J42E:@?A@E6?E:2=D >62?N* @7A=2?E564@4E:@?D C65 Q 4@>>6C4:2=04@>13=F6 Q 7C6D94@==64E657C@>5:776C6?E2C62D
+96564@4E:@?D@7  =62G6D 4@==64E65 7C@> 5:776C6?E 2C62D 2=D@ D9@H65 D:8?:7:42?E=J9:89 2?E:8=J42E:@?
A@E6?E:2=E92?E96 A@D:E:G64@?EC@=2C3FE:?	P8
>=	+96C6DF=ED AC@G6E92EE962?E:5:236E:424E:G:EJ@7   2?5 
2C6 32D65 @? E96 :?9:3:E@CJ 67764E @7 AC@E6:? 8=J42E:@? 2?5 C6E2C52E:@? @7 @I:52E:G6 DEC6DD	 64@4E:@? @7 E96
4@>>6C4:2=  7CF:EH2D D:8?:7:42?E=J9:89 	O8
>= E92? E96 =23@C2E@CJ 5C:65 D2>A=6D 	Q	 O8
>= 2D
H2D H:E9  4@>>6C4:2= D2>A=6  P8
>= 2?5 =23@C2E@CJ 5C:65 D2>A=6D Q P8
>=	 ?E:8=J42E:@?
A@E6?E:2=@7   H2D :?E96C2?86@7 QP8
>=H9:49H2DE96=@H6DE2>@?8E96564@4E:@?DDEF5:65	
:8FC6+@E2=A96?@=:44@?E6?E >62?N* @7A=2?E564@4E:@?D C65 Q 4@>>6C4:2=04@>13=F6Q 7C6D94@==64E657C@>5:776C6?E2C62D
524   P.R.D. Perera et al. /  Procedia Chemistry  16 ( 2015 )  519 – 524 
==   D2>A=6D4@?E2:?65 D:8?:7:42?E=J9:89E@E2=A96?@=:44@?E6?E >8
8 7@==@H653J 
  2?5  	 +@E2= A96?@=:4 4@?E6?E @7 E96 564@4E:@?D @7  2?5  H6C6 2=D@ D:8?:7:42?E=J 9:89 :? E96
4@>>6C4:2=D2>A=6>8
8 2?5 >8

8	 *:>:=2C7:?5:?8DH6C6C6A@CE657@CE96H2E6C6IEC24ED@7
 7CF:E AC6A2C65 244@C5:?8 E@ E96 +92: (92C>24@A6:2	 44@C5:?8 E@ =:E6C2EFC6 >2?J A96?@=:4 4@>A@F?5D
:?4=F5:?87=2G@?6D7=2G2?@?6D2?57=2G@?@=D92G6DEC@?82?E:8=J42E:@?24E:G:EJ	
	
+96  <=<+-80 '80-1- 564@4E:@? 925 E96 9:896DE A96?@= 4@?E6?E 9:896DE 2?E:@I:52?E 2?5 2?E:8=J42E:@?
A@E6?E:2=2>@?8E96A=2?EDDEF5:65AC@G:?8E96 D4:6?E:7:4C2E:@?2=6 :?FD:?8E96564@4E:@?:?5:236E:4EC62E>6?E	+96
,<//%17,86 )0&/-'% 2?5 %66-% %85-'8/%7% 564@4E:@?D 2=D@ 925 9:89 A96?@=D 9:89 2?E:@I:52?E 2?5 2?E:8=J42E:@?
A@E6?E:2=D	 +9FDE967:?5:?8D@7E96AC6D6?EDEF5J92G6AC@G6?E96677:424J@7FD:?8 564@4E:@?D@7E96D6 A=2?ED:?E96
EC62E>6?E @7 5:236E6D>6==:EFD	 +9652E2@7 E96 DEF5J AC@G6D E92E E96D6>65:4:?2= A=2?ED2C6AC@>:D:?8 D@FC46D@7
A@E6?E:2=2?E:@I:52?ED2?5AC6G6?E:G6286?ED@7AC@E6:?8=J42E:@? 2?5E9FD5:236E:44@>A=:42E:@?D	

+962FE9@CD24<?@H=6586E967:?2?4:2=DFAA@CE3J,?:G6CD:EJ@7*C:"2J6H2C56?6AFC2*C:$2?<2C2?E?@	
*(

)

	
)676C6?46D
	 . ' :236E6D724ED966E	 9EEA

HHH	H9@	:?E
5:236E6D
6?
 2446DD65@?DE '4E@36C	
	$2A@==2+C2=5:(656=6	!>A@CE2?46@7>62DFC:?8AC@5F4ED@7?@?6?KJ>2E:48=J42E:@?@7AC@E6:?	 /-1',)0
	
	$66 *@?8$66"/(2? ,> "F?8* 	!?9:3:E@CJ67764E@7E964@>A@F?5D:D@=2E657C@> ,869)51-'-*/8% @?2=5@D6C65F4E2D6
2?525G2?465=J42E:@??5AC@5F4E	 -2/,%508// 	
	-6?:=:*F>2?EC2?&+:==F:C:D9	JFCG65:4A92C>246FE:4D2?5:?D:89ED@?A6CD@?2=:K65>65:4:?6AC@8C6DD:?EC25:E:@?2=2?57@=<96C32=
>65:4:?6	
	 %2EDFFC2&C252E6+*2D2<:#@;:>2 '92C2% 2D682H2"	*4C66?:?8DJDE6>7@CE96%2:==2C5C624E:@?:?9:3:E@C7C@>?2EFC2=AC@5F4E
6IEC24ED	 2851%/2*)%/7, '-)1') 	
	 C2?5.:==:2>D. FG6=:6C % 6CD6E 	 ,D6 @7 7C66 C25:42= >6E9@5 E@ 6G2=F2E6 2?E:@I:52?E 24E:G:EJ	 )&)160-77)/ $-66)16 ',%*781(
!)',12/2+-)6 Q	
	%:==6C&"):46G2?D2G:6D%"	?@G6=>6E9@57@C>62DFC:?82?E:@I:52?E42A24:EJ2?5:ED2AA=:42E:@?E@>@?:E@C:?8E962?E:@I:52?E
DE2EFD:?AC6>2EFC6?6@?2E6D	 /-1 '- 	
	*=:?<2C5#*:?8=6E@?-$	+@E2=A96?@=2?2=JD6D2FE@>2E:@?2?54@>A2C:D@?H:E9>2?F2=>6E9@5D	 012/#-7-'8/7 	
	 92C@6?E66C23@@?"92EC:&82><:E:56492<F=&@AA2>2D*@@?E9@C?492C6@??@?#2?;2?2"2:;@J*66H23@@?*:C66C2E2H@?8	?E:@I:52?E
24E:G:E:6D@7E96DE2?52C5:K65H2E6C6IEC24E7C@>7CF:E@7 ,<//%17,86)0&/-'% $:??*@?8<=2?2<2C:?	  '-!)',12/ 	
	9@D2=*+C:A2E9:-#92F92?*	4E:G64@?DE:EF6?E@7>3=:42@77:4:?2=:DA2CEDEE96496>:DECJ2?52?E:@I:52?E67764ED @7EH@?6H
9J5C@=JD23=6E2??:?D6>3=:42?:?2?5 1(-%1,)0 3Q	
	(2C:$)2>2<C:D9?2?) -6?<2E6DH2C2?*	?E:9JA6C8=J46>:467764E@7:2>65296C32=7@C>F=2E:@?:?6IA6C:>6?E2=5:236E6D:?C2ED	
2851%/2*,%50%'<%1(,%50%'2/2+< 	
	#:C2?2 8C2H2=**2?5*C:?:G2D2?(	BF6@FD6IEC24E@7 -'865)/-+-26% $:??	C65F46D@I:52E:G6DEC6DD:? 6IA6C:>6?E2==J:?5F465EJA6
5:236E:4C2ED	 1(-%12851%/2*;3)5-0)17%/-2/2+< Q	
	%2E6CD<2%(6CF6<2!	?E:@I:52?E24E:G:EJ@7E96>2:?A96?@=:44@>A@F?5D:D@=2E657C@>9@EA6AA6C7CF:E2AD:4F>2??FF>$ 2851%/2*
+5-'8/785%/%1(22( '2/285%7/%62*267,%59)6748%/-7<2**58-76 	
